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OBJECTIVE

Design a powertrain and suspension for a Rear-Drive 

snowmobile, that can directly test against 

conventional forward drive
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VALUE PROPOSITION
Modern Snowmobiles have a track which is turned/driven with cog-drivers in the front. This 

pushes the track, which being a flexible element, bunches up. This leads to both drivetrain 

and handling inefficiency. A solution is to pull the track, by having the drivers in the rear. 

Currently, there are no rear driven snowmobiles on the market as an OEM or Aftermarket 

platform. 

At the SAE Clean Snowmobile Challenge (CSC) which the U of I CSC Team competes in every 

year, technical innovation is highly valued.

To meet both these challenges, the goal is to develop a rear driven snowmobile system that 

will be able to directly generate data to compare rear-driven and traditional drive 

technologies. Our team is proposing a swappable front to rear drive system for this year's CSC 

team and snowmobile. 

In Short:

The value to industry will be 
data showing the validity of 
rear drive vs. forward drive

The value to the UICSC team 
will be an innovative project 
to bring to competition 

4

3

4



07.05.2020

3

BACKGROUND
Snowmobiles have plastic “drivers” that mesh into a rubber track to move the vehicle

These drivers are located towards the front of the vehicle, just behind the engine

When turned by the engine, the drivers push the bottom of the track in compression

Can lead to the track bunching up, due to the track being a flexible element

A solution is to pull the track, by having the drivers in the rear. 

Currently, there are no rear driven snowmobiles on the market as an OEM or 
aftermarket platform
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PRODUCT REQUIREMENTS
Create a functioning snowmobile drivetrain and 
suspension

Be configurable in both front and rear drive to 
provide data that is an “apples to apples” 
comparison

Handle up to 165 horsepower and 100 Ft-Lbs of 
Torque at over 100mph

Retain OEM-level suspension quality
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CONCEPTS AND EARLY DESIGN
Belt Driven

 Gates Polychain GT2 Carbon 14mm pitch 29mm width

 29 tooth sprockets – prime number for reduction in sound

 Two belts, one to move with suspension, the other rigidly affixed 

in the skid

Modified R-Motion Suspension

 Retain OEM dynamics and track geometry

 Inverted Triple Link to accommodate belts

 Redesign of suspension to accommodate belts
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CONCEPTS AND EARLY DESIGN
Uses 3 axles

 Front – Intermediate – Rear 

 Locking hubs on drivers in front and rear

 Brake caliper added to rear axle to prevent 

back-driving belts

Use OEM components when possible

 Replacements designs made with simple 

materials
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CONCEPTS AND EARLY DESIGN
Deep groove ball bearings

 Bears radial and axial loads

 Use circlips to locate axles

Bolt locking hubs for drivers

 Dogs permanently keyed into shafts

 Hubs float on bearings

 Engage hubs through the keyed dogs with bolts

Keyed Dog

Bolts
Bronze Bearings

Hubs
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FINAL DESIGN
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FINAL DESIGN
Incorporates all major concept design ideas

Revisions

 Cost

 Manufacturing

 Strength

 Weight
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FINAL DESIGN
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MANUFACTURING
Manual lathe work

Manual mill work

Welding

Reading, interpreting, and 
calculating from Polychain patents

Forced some redesign

Still needs some finishing
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FUTURE VALIDATION PLAN
Three-part plan

 Allows failure early

 Justify → Major → Minor

Justification:

 J2263 Coast down to show 

difference

 Instantaneous fuel economy

Major Data Collection:

 Ride‐Average Fuel Economy

 Durability

Minor Data Collection:

 Braking

 Acceleration 
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FUTURE RECOMMENDATIONS
Finish manufacturing according to drawing and CAD package

Test on Spectre (UICSC 2017 SkiDoo MXZ Snowmobile)

Future product designs

 Focus on data driven decisions

 Redesign front belt to reduce belt travel

 Use permanent one-piece hubs

 Use commercial bearing technologies 

 Design around suspension, not around drivetrain

 C-Motion, T-Motion, Single Beam Monorail, etc.
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THANK YOU TO OUR SPONSORS
Dr. Dan, Dr. Beyerlein, Bill Magnie, Molly Steiner, Chloe Rambo, Alexiss Turner 
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DISCUSSION AND QUESTIONS
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GANTT CHART
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CALCULATIONS SPREADSHEET
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VALIDATION SPREADSHEET
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BUDGET
Supplies/Parts Supplier Total Cost Purchased/Needed

½” Sheet Aluminum Facilities $ 696.99 Purchased

Angle Iron Facilities $ 126.54 Purchased

Steel 4140 Facilities $ 23.98 Purchased

Belts (4) Denniskirk $ 835.00 Purchased

Silent Drive Axles (2) Valley Powersports $ 594.00 Purchased

Ski‐doo Runners (2) Valley Powersports $ 620.00 Purchased

Hardware Order McMaster‐Carr $ 281.39 Purchased

Hardware Order Bolt Depot $ 192.53 Purchased

Brake Line Parts Amazon $ 218.98 Needed

5” Round Stock W: 1ft Metals Depot $ 171.56 Needed

Bronze Bushings Moscow Building 
Supply

$ 20.00 Needed

TOTAL COSTS (ESTIMATED AND FINALS)  $ 3,780.97 Budget ($ 3,750) 22
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REMAINING MANUFACTURING
Parts Remaining:

Front Swingarm

Belt Sprockets

Tensioner Blocks

Front Belt Tensioner

Finish welds and paint

Brake Components

Front Axle

Shaft Inserts
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